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(54) METHOD FOR MANUFACTURING XYLITOL USING CANDIDA TROPICALIS 
(57) Abstract: 

PURPOSE: Provided is a method for manufacturing xyiitol in a high yield, which is used as a 
sweetener having lower carol than sugar and in producing food like sugar-free gum, and is 
especially useful for diabetics. CONSTITUTION: A method for manufacturing xyiitol is 
comprised of the following steps of: i) inoculating Candida tropicalis (ATCC 13803) into YP 
broth containing 2% glucose and 6% xylose and cultivating the bacteria at pH 6 for 24 hours at 
200rpm; and ii) inoculating the bacteria into YP medium containing 2.5-3.5%, preferably 3.1% 
glucose and 10-15%, preferably 10%, xylose; and iii) cultivating the bacteria at pH 6 at 500- 
550rpm, preferably 500rpm, at 28-32, preferably 30 deg.C. Wherein, oxygen concentration is 
controlled to increase the yield of xyiitol. 
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(54) gicici mgniataj^g oisei xiaaiasi 



ass. 

£7 
SM/Ai 

£PJ£I ZtBSt 

E 18 pHCHI CIS EEEIi^li HH^°-!J2| AISIS^ H|±E^E(q s ), XliJ£IM d|«<y^E(q P ) S! 

E 2b pH 69J e^HIIM^ LHHS°1°| AI21 §21011 [CIS »^£IH°I £§^£1 SitlS UEILHfe 3 
EHHOIQ. 

E 38 S! iny^EOII [CIS yciCf EEE|^£|^ tJHS^SI yiSi^Efe^(K L a) SSIS U 
EUHfe HEHHOIQ. 



E 58 A1IS S S3> I (HI AH SES feEOII (CIS 21CICI ESIIII^I^ HHgf5!)3 2X1lg3Hf, £|g 0||&i 

e gj gmAizis Aigaioi^gh i:an UEHHh ransom. 



E 98 21^°E HHgf@ ICIQ ESHI^dl^ HHa9»°| AlZh 331011 WtE 2£a»lgif, IliJS^ 
E, X|gJ£IS 5£g feE 91 pH°l S&B UEHH8 __1BHS0|E|. 
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e 10s ^pi^iee bHgf@ EEmifai^ uHgf°»a ai 2i anion me asasisa, 

E, XliJP« *E, fiES gE ^ HH^f^H ^gJ^EP ggi LlElLHb 32HS0IP. 



MtBtO/ ^§f£ ?l& St J &Ot°l 

s i^ss ^pp EEniaai^a ois& xmaiaa AHAh^goji a& gom. 

xiijaias &4=a§ atAiaisa spxib sits, ata as sdiem pxieiai g§a 

a ys irsaiM pxm ap mmm aaeib n¥PPxia Pbs &oiee n saixi am. mm 

XliJPaS g¥3^-6-ii^ffl|0|E g4=is^0|| 2|5H CHAiaxi 0| S4PI SIXIS!!! 

Ska SA1M0OI XHJE.P &0|£. °|efg §P1 §2? £M§PII AfgEIH W. 0 | a& -|oi 

y &0IE21 HS££| 21 Oil E -153J/gP feS §g||ge. ojg|| eg HA | eiElgOII 91 & AlStl 28 31 XI 

n ap am as ^goiis yai Aigan ap. 

XliJBiaS xHJE^(xylose)a SSIAI31 4= aSQH, SX« 4^E AlgBb SHS XlgJE^a am 

LIKRaney nickel) S;DHS|0|| 4±5l i^gAPIb Sf^s< yge OlgSlb 20IP. EPP 01 as 

s asei xihe^p nbEE aoioioi sin. xmaiaa ssaoi 50 lhxi 60% seoii mm\ 
oi, xigjE^a xmaiaoi gaisis^ ^goi o AFSf0) oipgoiiE MEsm am yg^oii xi 
giE^a xiijanoi ettap ap yg* ^ep sipes bpggoi gfisin, Mbep ^goi 4= 
eta oi, us gJ neia Big ga smsoi ap. 

xiiJaias a^sit cis ago £fe oiass oiggib 20m. = , di^ms ^dhxh^ Aigsioi hh 
xiita xinE^a xisjpbe ^gs&upib 2ee, 01 as 011 mag dnxiE¥P aiis eta spsii 

AHiiLHE 4=£S XliJE^PI NADPHS 5SiS AlgSIb XISJE^ »9!Si(XR)0|| aSH XlSJPfiE SSI 

an, 01 xmaiaoi ahislhoii :dhj2| s-^g * aiis^ee hhssp. 

ppa-i, 01 sag gaoi xisiE^Pi ^ gaia aoipp m na^i an, bimoi sies »ou xis 
E^a sati ias ojsh xisje^p xiijpaa jicss baigsoi sqsedi, &s §j & i &sa s 

2tt S!§ 521 S2| SSOI aid. = 61, 01 aSS XlgJEriPl 6l|0IMlSi(hemicellulose)°l 

^s^goEAH ciif s^aoiaife ^<y?ig, atoig ai ^is^is ntuiss sise Aig» 4= 
aicH, 01 s niixisa xhhschie □ a dpi am. 

mm, dism aiislhoiiah xroii a§n xi^aia Aiis^oEa HHsate as SEgj nao + » 
Aigsifer xi^aia i4=^s4:(xoh)oii aeH xi^ie^e asian oich ah xis«e^ silihi 

Oil aSH I|gJfiEA-5-M^IHI0|!=E- E&30\ 5&e Blih 3E(pentose phosphate pathway)E 101^1 AH1 

sa m naophs s&sib oiiuxia' -a^oii ^loism. 

maiAH, xi^ana 4*s s:jwi?pi ?isioib oig@ oiaea aiie ^e^i feoioi sm saioii xis 

e^;>i aiis °i a s oil Aigaxi an s¥ xi^aiaE agsiiiaoioi sioi, xisaisa «&ss s^i 

Appi ?isioife ess xisiaiaa ahelh iag§ xRa ^a^ej NADPHa xh^6! ai aus 

SXI(maintenance) OliaxiOII ^Qtl SEE il^Slsl^AH All 5 21 HHftgfS a^SISIOIOI SIP. 

gXPIXI XlSiaiia £§<yOII 0|gS OI^MEb ^PP ^SiaiSP (Candida gui I lermondi i ) , 2tPP E 
E ill ^£1 ^(Candida tropical is), 2IPP uiaiS^EAI^(Candida parapsi losis) , 2IPP 
SOIPLI (Candida boidinii), ?}C\Q IPEEAKCandlda pel I iculosa) §P ^PP ^P sSSOl 3IS 
^01 ^Eaatn, OiaOIIE ni3|^e!i ElE§¥^(Pachysolen tannophilus) §P SE, eHHIEaP P^ 
0|n|Aiei!^:(Enterobacter I iquaefaciens) , naiUiaaiaig ^(Corynebacter ium sp.), DtOiaaEliaig ^ 
pnpp^(yycobacterium smergmat is) ga a Ell ai 0121, jHIL|^a|g(Penici I Ium). 
OI^JHiiai^(Aspergillus), PS°^(Rhizopus) , ^a|23PP§ bE^EP(GI iocladium Neurospora), 
¥AIP§ ^(Fusarium sp.) gP gSOPI ap. 

s afgxiss ^sg^oi S4sin oii&sep xiaaiaa ^<yg^oi ¥^st 2ee m aaia 

aE°l ^PP EEPifai^l Olgsin, S^IOlIb SESS AlgSlOl AJISfeEB S^IAPin Ha 

^poiis aiis a ssoi gi oi xi^E^a Aiggjp xiaaiaE seatisis 2&^i ai&ai seisia 
edi, asis xiaaiaa aiis a HHags sasisib issse ^§spi ?isioi pgsiap. 



I^SOI 0!¥JUi8fh i «/ 

e is°i ^^js ^pp EEniaai^a oigsip xiaaias n^e °d 28t^°s «^sib sat 
xiigsib qi ap. 



fePI g^lOII niai, S ^ S PI AH b: ^PP EEHiaairMATCC 13803)a XlgjE^a SSSIb HH Al CHI AH HII 

gfmoi xiaaias «^aib asoii aPAH, ypp EEPuai^a 2.5 lhxi 3.5 %(w/v)a ses % 

10 LHXI 15 %(w/v)2| XliiE^a SBSIb dHXIOIIAI £P pH 6, EHM^E 500 LHXI 550 rpma EaSldl 

HHgfiis ^see sib .xisiaiaa ^s<yaas aseip. 
oisi s m&m ^aiisi agey. 
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b S All A) Oil AlgElb % b gE£| B30I S(b 3¥ JJxII/JJXHIb gi/ig %, 7JX1l/°>mib gif/¥EI 
%, nam ^Aii/^xiib ¥ni/¥ni % b 4^1 n-Eiyia. e«j- ^ sahahoiiah Aiggb =ms uhxi oil ¥ 

gJ£li=r X|gJS^£| gfOII □§[ X1iiaiB£l 90112, XlgJS^ tHi£^E(specif ic xylose 

consumption rate, q s )b B?|AIB£f 1g£| BMD\ £ES1 XlilS^£| gfOICH, XlgiaiS 
Uia<y^E(specific xylitol production rate, q P )b B?IA|Bg1 1g£| 2 SIP I- «th& X1i!£|«£| 901 
2, -a<yS(volumetric productivity, Q P )b B?IAIB& X1iJ£IB£| £|<yirO|C|. 

b gf9°i xigyaisp a^sag cisa m. 

yPQ MSniiJ-^^tATCC 13803)* S&^IPJ 930II IIP HH 9 Sib CHI. 0j| « 8B 

2% SE92I 6% X|gJE^3| S3IS YP ^XIIrJKXIOII SSSI2 30°C , S3| pH 60)1 AH 24AIB bPJ 200rpm£| 
^?ES 29UH9&CI. 

&PI S3 2 ? HH9^8 2.5 LH XI 3.5 %, H19^813||b 3.1 % 5E3 §J 10 LH XI 15 %, rJ|g*|8!3ll 

b 10 %£| XISIS^B a&SIb YP bH XI Oil SiBK S3| pHb 6. Iff^E 500 LHXI 550 rpm, tl|&*|8l 
lb 500 rpm£l SaSIOIIAH 28 LH XI 32 °C, W^SPIIb 30 "C^ §lb*1 Sb S3|Aiog MHH°fS[Q. 

pHb HHXI2I pHSAH 0I§@ DI^JSOII £C|- ah a = 311 SUSIbCHI, b If 9 Oil AH b ^8 S! X|aJ£IM°| £§61 
^8 S&APPI ?|BH 2PI pHB 6°£ 5H8II? Ol^Ollb pHB 2EH81XI 81b §138 A|g&C|. 0IE1 
61 2PI pHb yClCI ^£| CIS 3^9J ^pci IIP1E^AI6: 9¥£| pH 4.75, ?}C\Q ^gJ2HbP 3? 
SI pH 6.0, 2IPP SOICILI 9¥°l pH 7.021b tH52£lb 30IP. 

sis, b ifsoiiAHb xiaaiasi «<y >, i§ fe0P | ? | §H Ar^ fe£B £ieip. <y±b aiislh 
&i ss°i as b 3ii on 5f§s°^Mi Diasoti £iet x\<Mz\m a<ys ^usib 3is sae supjxi 

bH XI LH 6I± S^OI 1% 0|^°| D0T(UHX|LH AJifeti »-!|Si£ PEIt!! 4=x|)S SbSIS AIISLH Oil 
AH X|2J£^S¥E| asi=j XlSIPlb ^^£1X1 X1&!»£ri:£ £!»£|0H AHS S§ &J Oil LHXI <S6| 

on ieaoi xigjpfl ^61 4=soi it±£ioi, <y± g ^ 0 | 1% qibp dotb 3ixib 

DIOiaS-OHOIS'il (micro-aerobic) XllelEIB &4=SB LH Ah CHI £1*1 OHM XI £16101 XISKPOH 

AHIsS&OI aUligji XlilPBOl a?5|gO| A||S£|£ HH4@P. H2HP Xlil£ia°l 134=^8 ?|8H 61 i 
S30I XILIXI31I HI&EIB §i£| SSOI XI^PS ^<yStf°S 5IIS1XPIE All 5 SS12I PAI^E?! 

xieaoi axn»°sb xisiaii aciaoi xisisp. ili^a-i M^sn&EHb xi^aia ^moii aioi 3i 
s gesi eixis, xisjbis a<ys a^sispi ?i5ioife i§ 6iia& h ^Es ^xisioioi sixi 

B, MSa^£l DOT S 5)S SISPIb 0H¥ CH^CK 

b ^SOHAlb thiSg^El 1% DIB2I DOT &EH2) Q101 CH S &1 ^EHS S18PI ?I6H 500 LH XI 
550 rpm°l ISI^EI Algtld. U^5|& ISI^Eb 500rpm(K L a=1 .06b _1 )°£, 0| I^ES HH9 
@ ?1PL| e^nii^ UHgf9!!0IIAHb I1Sai«°l 4SOI 0.81g/gS teH, A1I5 S§ §* A1IS£| 3|SqA| 
31b ^ XI Oil i2£lb XI^S^ gfE sjorj), XI^S^ ^83*131011 AH XlSiaiS HI«61^EE 0.3g/g 
AIS tea. 

Ol^sS SSBI1I Xl^Si g S£&8 BX1 A1§§1i SE90I *0|| XI^S^M 

Ai§sia. aaiAH &pi hhxi s^8 se§ib b nsou-ib s3ipj xin B3iioiiai xissi ses 
s Aissioi gig aizj-chi 2icm E^niaai^s 2^es nngrsni(oisi 'ahssspi 'a &), ¥ 

3I9J 1112 B 311 Oil AH AIIS£| S§ SOI All SB ^OHXHg 0IS8I01 23|B Xli'S^l XliiaiBS ^B£l» 

tia(oisi xigJS6:£i aeaspi'Ei &). 

SEifg AHS^SPIOII All SB bHSfSlbdl A|g£|I! gB Tj^gg AHIS3I XlgJS^B XIS£I 

1£ S8SS18I3I AlSftia. b ^9 Oil AH b X|gJaiB£| S^Si Sfe h A|3|3| ?|6H, 2.5 LHXI 3.5 %£| 
SEir bEB A|g8l01 AH SB BAIB LH Oil JJbES HHgfSlbLHI, SES bE3| 3.5 % OI^OIB S3| 
A||S£| bEb S3IPXIB SEil LHA|£| ¥61S£ ^S£lb 0IIB80I1 PbH A1I5£| SS, s^I CHAI 
31 XH 8H El CH ilSAIBOl XIBEJTi XISiaiS£| ^61^01 XlSIEIb BgOl 2iL|. AIMSIIOI^ 121011 
CC|S£!, gji a^i HOIb SEg£| feEfe 31g/iO|C|. 

b SISOHAHb Slb^J tlH^ Eb S3|^| HHgfS A1§» ^ 2iP. 

^81, S3H HHgfOII AH ^SJ^Ib CIM2I if CI . 

(1) XlSiSi H|ri:S^£(q S2 )£1 X|2J£|« blg^EOfc-Jb &^0|C|. 



— ~ =-c/.s- 2 = A cT-r( com! am) 



^ 2 

j — =q ,, 1 = / $-r (const ant) 



fePI ^1 Oil AH , X 2 b «8a»3|0||A|£| 2!53x1lbEOI Ji, S 2 b Xlgl^^ bEOITi, P 2 b X|£J£IB bEOI 

a. 

3I1B X|gJS^3l ^618B XISJ&IS bE£| HOI 200g/ 1 OIBii 9¥0||b SIS*! BH^0||AH£| 101 XI 
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biis^sa xmum hi^^e atoi jisi #4= &s duies, 01 as :>iss jisi 

4= 21 CL SES <y*I *E5| SOI 200g/i« ^I^olfe 3¥0||E H feE3 ajgs[ gj B 

01 5dS ^gJ^lS igaiOlE ¥£lb SICK 

(2) xisje^si asas^ioiiAi avs bias^E(u)fe fe^om. 

4**1 3 

— -^=0.02/4 

^ 011 ah , x 2 b tdh s>a. 

a aon ajsg, xi^s^ a§s«i£i ahe di^s-^Eb dh^ ys ^ B ^ X |oh n as a 

31 Oil AH #=££ S21S101E ¥@H81C1. 

(3) 31iJ£l X1SS± sE(S 2 )21 ##Sgi XllJdlS s£(P 2 )2J KOI 200q/ I 012101 EJ£l| HIS Silk 
4=aj 4 

.S' 2 +/ J 2 < 200#/C 

(4) UH XI LH 3|§°J XlilS^ feElf 100g/ i £ SJSSm. 
4^1 5 

vSj=100g/C 

OI£ie 530IIAH bHXILH X\m^± SEl SSoMI £?X|8PI ?I8H, %D\±> m&°\ 3S(balance)^0||AH 
¥£lS5!i( feeding solution)"! 3^ S! bH XI LH AHIE isE, S ^ffli= CISSl i^Ck 

4=# 6 

V-X = V„-X 0 -exp(/W) (1) 
S*rtW«>lHS.-jS--0 

F== TsT^sy V ' X= T^S) v V x o-exp(.ft) (2) 
^ = /F ^ = I{X * ^ (S„-S z ), ' ^o'[exp( « -0-1] (3) 

- <7 r ■/( K-.T 2 )<ft= ^"• g « -[exp^-fl - 1] (4) 

oiaa- ^iiAioii episioi, so% ans^ assies aisbioi uhxi lh xiss^ ^e« s lhxi 

12 %(w/v)°l 3?IE $?XlolEH= ^SSCk 

Olol, 8 gfgS SEOII §J ^Al Oil Oil °I8101 #AHI8I ^gSlLI, 8 i^SOl 01 CHI 38 01L|Ck 
S3 Oil 1: ?}QQ EEffl! h £|^°| bHS 

^PCl esn|^£|^(ATCC 13803)1 1% 5£$il, 2% ejS^S, 2% XIIJE^ §J 2% SSiB £B81b 
SE1 HHX|?|0|| E&f§1 = 30°C, 2 H §21 UHgf& ¥ aSH£t§121Ck 

0| 3^1 2% EEiHOI SPIS YP °»*HWIXI(1% S2$ii ^ 2% HtSSE) 5m* Oil 3S81E 30°C0IIAH 12 

Al^Sei 200rpm°l ^£5 £!#bHgf& ¥, 2% EES!!! 6% XllJE^l SJ19 YP ™X1IHHX| 95m«0|| SS 

5101 30°C, 3PI pH 6011 AH 24AIZ! =9i 200rpm°l ^ES 5)HbHSA|31 Si bH SSI 21 CI. 

as uHgf^a 2% stai 10% xiiis^^i sr>r@ yp mxpi soisib 2.5 1 ^s^(kf5l. ei^ 
ss3i, e^joii si§ * abn°fs sssioi sarnie \u\ a^m 30-cohah 2oai^ iei 51 

SbHSSIOI SbHSa SlKCl. Oltffl, §^§8 as^fll g§f 0.5 LHXI 1g/i2£, HHif^SI 

pHb g^l g^S 1vvmS^, iHSt^Eb 500rpm°^ SXIsiaCK 

SHI feEb gJSAiy J!^og UHgfsilM xH?IS * bSSE3ll(Hi tachi U1100, oigSIOI 600nm 

CHI AH ^SS [[|| BSSP1 0.1 LHXI 0.4^1 5|*!8K)1 QS 01 £| a^SAIIg^ §1^311 

4(0.227g/i 0D)M gSlOl ^Siaci. 

SI! 0)1 2: SfeESI gj XlilS^ b|^S^E(q s ), X1S!£IS b|«^E(») i! ^<yS(Q P )°l IS 

5ES sEfe D-e¥3^ §if 3|E(g = jg|Qt) 9 oi§§101 ^SsraH, XliJS^ §J X1^£IS°I sEb 
&4=S1M l^g(Waters, 0|^)°S HPLC(TSP, D|^)H OlSohOl ^SSI21C1. 0\m&S #8011 AH 01 
AHSLIebj^ oixl 85:15S SSS1 g^B 2mi/go| o^o S a£ | 3 R , a g^| 9 AlgslOl S 
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mm a2)s pp ?e hph« oissfoi stasia. ^3)*i uhstai bis^ ^tb 3 5-p 

PE£MP^<y(DNS) ufgg 01 g shot argsrao-. 

q s b B?|A|21S 1 0 2| 2X1)3) iSB X)giESP gfo Sf g|sSj| *2| ¥ AIS2I X)fJE^ feE X[0\m 

aim aeeaigos pvp agsiap. q P b ei?iai99 i g °i ssuf a^e x)aps°i 

as si ¥°i ¥Aie°i »i£n ^§e ^ois aim saaxiigifos dvoi a§s)°io. q p s aizI 

9 xnjpsai asi°s, si xhjpsp s HfSAiyo^ L )b0H mmap. 

§2011 3: ^Sai^E&4=(K L a)£| ^§ 

Siiiusi g3i« ^as^AH is^Ei aaitf rap x L ab uis«^ehobai°i ^ssoii pan, uh xi chi § 
s Di±m MOHtfoi iiii ahipsi oe S3ia mpwiq aizmi ps §s aisihdo) ain =§ai2 
§)3i oigsioi assisp. 



&3I 0)1 AH C 02 b #5 bE0|2, C*b HHIILH 51) SS <y5feE0IO. 

snoii 4: asj p h°i as 

SHHif2| 231 SHHgf§2| UH Sf™ pH« 2N S# Eb 2N ^MUlil ii3)8)01 5, 6 7 £fe S 

!&Pb §s hi si am b S2oii ioii ah si- isg) gfPQ e^map^i HHgfSin §2011 2 

oil ah s) §aei sa°§ q s , q P gj q p « smmso. 01 dch PE^sb emisjei 331011 p h« si 

61 ¥ atlifgOlIb SUSHI °ig b(| °f qh g A)g8)SP. 

2 lib E 121 at). E 1 0)1 AH SbOl, pH 62£ SIS HHif^P q s £) q P b 2}2f 0.80g/g£) 0.41g/g 
AI0I2 atlifSP pH3) 51SXI Sfb C||5? HHif^P q s £) q P fe 2f9 0.81g/g£) 0.40g/g AIS, ¥ dH°f 
q s £) qpb & x)0|3) 21 P. PPAH pHB S3§)3| ?|6H 1E£ iO) S3|« eP)S SQ3I 8JOI S 
31 pHS 6°S 518)1! an if §2| pHS 538)11 8fb 301 S*j°J8 if 4= SIP. 

§161 X)i)£S aiSiPIOIIAH AHI52) d|g§f^E(u)fe 0.035 LHXI 0.04/AIS DH¥ y°Q), aHif°!j2| 
pHCHI Pel x)0lb »2| SIP. 

&3I aHif™§ pH 62| LI- PC) Hi) of oho) A |2_ h g 3)011 X)S)P»2) 8t(a o £ 2 2) ^ 

p. e 20)iah *s as aaigato/ D0I2, ses se(o//)oi2, ib d°je^ £E(o/i) 

012, Tb OiieS feE(g/noi2, ♦b X)°J5J« fcE(Q/J)0ia. E 2CHI AH MS0I, £1PO E S m a 
P^b SUHSfOI 3HA|@ ¥ 10AIZIJHI 5E&S 0|g8)01 AHIS^SS 8)2. 10AI2J-0I 32)@ *0)| All S 

ei ssoi ejfliaaAH an^°H§2i xifj^si naaiss a«s*)8)oi, oi£i*i *ys«SB3ya »ss 

^2| «yaS!S)03)lb 91)8)1 ?g@P. Opb 3.85 g X)°J£|»/{ AI0IP. &H, HHif E§0)l 0)1^8 

oi aaafccj. 01 oiiess ass pai£i ^oip a)°jssp PAiasoiiAHb aag 

xi aba. 

snoii 5: iay ^ep a§ 

EES0I iP)£|XI Pill 10% X)fJSS3) S3|@ YP UHXIB A|gSI2, gPl^gJifS 1vvm Eb 2vvn°S 
SXIS)aAH J2fii^EM 400, 500, 600 Eb 700 rpm£ SPb §S XIIP5)2b if HOD 10IIAH2I ggjsi 
SS££ LPP E^iili^ai^S HHifSUl, SH01I 30\\M2\ S°J& gfg°S K L a» ^§811} A|2i 33)0)1 

ps x)?j£ia aitsi agsiao. 

S^l ?gjg w iay^E0)| 1)1 K L a£| as)b E 33) 1Q. E 30)1 AH OS 1vvmOI2, »B 2vvn0|C). 
E 30IIAH SSOI, <yS£!i^Eb S^llfHPb mei^EOil P6H P b aSS &bPb g| 1 4= a 

p. 

0I§ 500rpm°E bHif@ ^PP ESffll^P^ BHif^P Al Z_h 92)011 PS 95255ll§§Kg/ 1 •) X)a 
bE(g/i , A), X)fJP9 s£(g/< . O) S D0T(%, §4!)2| 3S)b E 4£) i^P. E 40HIAH £f 
01, ^PP EEEiaP^b baHS £31011 X)fJS^B r{;E8)e!AH ai8t2, DOT?) 1% D|°IES SXIP 
b 0)0|3£-0l|CH£aj feiEHOII Eit) [fflOllb X)°J£^« XffJPSS SthAILP. Q P b 3.82g/L A|£ 
°P, X)°JSS2| gJ¥?) Aliap SEPP £!x|I3°J 4§0| 0.56g/gS ^P. IS&i^ES SPAI 

31 aH°^& g° 0 ||E aPP §iJ8)>|| L)E)WP. 

400, 500, 600 Eb 700 rpn°S bH^@ ^C|C) ESn|i^£|S HHif^P A|^ 92)0)1 PS X)g)P« 
SI SPS)S, 8)P S 12) UP. 
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IS 1] 





400rpra 


SOOrpm 


600rpm 


700rpm 




0.68 


0.56 


0.49 


0.34 


«f *(Y W ) (g/g) 


0.019 


0.23 


0.30 


0.48 


-M3ia-(Yp/s+Yx /s )) (g/g) 


0.301 


0.21 


0.21 


0.18 




0.35 


0.57 


0.42 


0.41 




0.27 


0.30 


0.22 


0.14 




DOT l* o)^ 


0.0056 


0.049 


0.064 


0.078 


DOT 1% ol# 




0.329 


0.333 


0.414 


tf*. A)^V (A)) . 


53 


19.5 


19.5 


19.5 


3* tia^^Wi) 


2.64 


24.9 


32.7 


51.5 



H 1011 A) MSOI, ESLUjE^ Sim** D0T3I £f EH Oil AH £ bl3§^E£| ^8H 

feE?! S3|£|OI fi^ K8l£|g°] «S 4=801 HSfaia. OIS HS^E 400rpm(K,a=0.484£~ , )°l £>!° 

nau. oiaa safe »si£± ^mwa Eh&sss a>s» laoim, ssaa- »i£Ag 
Bias Afssib 293ii as seton 2ise §?3 nasi aaas^ioiiAH lui 

4sS 500rpm3 3^(0.62g/g)£l 400rpm°l g^(0.68g/g)2| XIOPI ?1°l 80. asa 0||b|A| 

^ # ™ 0 f= a ^3S5- 3 = 500rpm°l 3^(0.21g/gp| 400rp m °l 3?(0.301g/g)SC| 3° 

□1, a>8IE|| d|«fcM?Eh 500rpm°! 39(0. 3g/g A|)3| 400rpm°l 3¥(0.27g/g A|)SP fePb §g 

DJ, g» mt^Eb 500rpm(K L a=i.06b~')SS a 4 SIO. 
S3 Ml 6: S3 5ES feE2| §§ 

0IIBSOI AHS^g^lOII Q|x|b SiS SPI Aj (1), (2), (3)°£ LfEfyci. 
8 

-^=^(l-(^.n (I) 

fe^i AjoiiAH x,8 ai3«s:>ioiiai°i a^^Aii^Eoi^, p,s xiij£| B bEomi, MtaM b o.se Af'oin 

PMt£?\ SSSIaI SSIb a 311 0II&8 bE)s 24.4g/ £ OIE?, ah 0.2710ICI. 



1 dS t 

— ^-=-^,, = 0.31+0.22^(^,-13.5) 
4**1 10 
1 dl\ 

j^--^- =< 7/m=0.04+0.] ln(P,-I3.5) 

6PI &I0IIAH X, Sj P,S gsiff bf2l »2, S,S SEES feEOICK 

oiiesoi »gj^^ aess^ioii oixib sue spiai (4), (5). (6)°s UEiya. 
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11 

dx 2 



x 2 dt 

^ 12 



~jf= v = 0.Q3/kr 



x 2 dt ~ 

(5) &D\ ±1 Oil AH, 



r 0.41(0/0 Al)0|2, bb 3.250IH, x 0 =11 .36(g/ I )0| E , y„=0.16(g/g A|)0ICL 



I dP 2 
x 2 dt 



1 + 

AI)0|H, bb 6.8 



, X 0 =12.19(g/i )0\H, y„=0.12(g/g A|)0ICI. 



6PI *f Oil AH , ab 0.28(g/g 

0IS.1& EQIE, tfSEH AIS5II 01 <5 (Sigma Plot program, spss, QR)i *]AI5ISa 0|[[|| 

SB ^§21 Sbl AIZI, Sij Ssy| # SI? EhbSI x^£ia£| gfS S ^SAI^og 

Ub iiCJ QpE S2I8I21E0H, S S*sAI2}8 IIS!£± «S£!&P|S| IiaiAIZKlag time)0| OIIES fe £ 

oil ¥3 sum sssmb Dimmi Aiisssoiei ^fiAizoi iiigi ^sss^iei EfiAiy°i tf°s 

LI E| LH 21 Q . 



£31 XfilE^ feE(So) 100a/ i, £31 OlieS bE(P 0 (Et0H)) 00/ i. IliJ£|« £E(P o (X0H)) 

Ofl/i si s?i eieif(Xo) io/i°i s:>i sastoiiAH , ses £e(s,)« 5 mxi ioog/121 s?is ag 

AI31 3I0AH 4X1 &!X|-^EKLunge-Kutta) if a Oil CIEI 0|g^§^S 4=XI8HS8I01, 5£g feEOII CIS 

Aii£as-3i°i mm m\\m%, sis ones ^e <m ms.M?im Ai^aioidsiaci. 

3 33lb E 521 aoQ1, E 50||A-| S A||2gS:>|S| 2SHg^g(X,)0|2, §£8 A||ES§P|2| S| 
S Oil&S feE(P,(Et0H))0|O|, 31 Oil ±fi£lb ^SAI2Kt,)0IQ. 

e 521 iai 2:1530s xiisi ^Maaoi°i a*iis:>nf, mm oii&s ^e s ifSAiys aim 

aiOlfiB S2lb E 621 a°D1, E 6011 AH gtfg x f sj£x ^SSiPIOIiAH afllS3|a(X 2 )0|H, 

— s »gs± «ssspi°i sjs nsiBii feE(p ? (xoH))oirn, ^ d o xiss^ ^ssspioii ^eei 

b m&M2}(t 2 )0\Q. E 60|| AH SbOl . Si XlSJSIfi bEb EES bE 34g/ i 2! OH CHI 84.3g/iS 
31S fed. 

AHISS§Olit UEILHb E 521 Xfg!E± UEHHb E 6S SifSIOI, EES bEOII fflS 3 

PCI EEuHfEH^ HHo t ™o| ^xllS^lg, ^SAIZl gJ SIS SyAj§ AIM5||0|^& 121b E 731 UE 

oi, e 7oiiah m£±e mm a<ys(Qp)oin, g^b a axiigiKx.^joiE, — b m ^saizioick 

E 70IIAH EbOl, ^SAI^s EES bE 23g/ I 2J OH CHI 21.8AI3EE 31if 3CI. XliJ£|« ^tga 
itE9°l bE 310/ J e! IEH0II 3JS feb'SES L|E|14 g5j°| ncg 31g/^SM 



If 12 Oil 7: £31 XfgJs 



SEHI 2§ 



100, 200 Eb 300g/^E ecfb Si AHI£l5|JIb 

:i^e^ di^e^E i! »sai« bi^<y^E« 



3 121b SPI a 221 IfCh 



£31 »a!S>- b^ (n/i! 1 


50 


100 


200 


300 


asiais 4e(Y P/s ) (g/g) 


0.59 


0.81 


0.77 


0.46 


XI^'E^ U|iS^E(q s ) (g/g A|) 


0.34 


0.51 


0.37 


0.13 


»S£I1 Uia^^E(qp) (g/g Al) 


0.19 


0.41 


0.27 


0.05 



it 20IIAH EbOl, E3| Xfg!E^ bE3| 100g/ 1 21 3^011 4=M, bliE ^E ™ X^£|»°| blM^^E 
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J\ 2¥ DIS SPb g§ gf 4= SIP. 
SrEOII 8: &¥£r2| as 

WSSdi 810IIAH If S! ail Oil 21 & &^gf2| IfgJPM ^#011 □& SS8 EAfSPI ?I8H XfiJ 

e^ 1200/1 , 1200/ i a imaia 500/ j. ifiiE^ 120a/ 1 a ifsiai* iooq/i ib ifSJE 

E 120g/i21 XfgJalB 200g/^« 5S8fe YP HHIIS A[§gafe Si XH2J8fE SE0II 1011 AH 21- Sii^ 

?ipp EsmiJai^a nnsjm:a. uiss^e. 48, jjas^ pee^e §y xniaia maa 
^ssnacj. n auib e 8a2f ap. " " '"" ' " 

E*H HfeE2| HiSi SK)||AH Xfiiaiaoil o| & a^ojo, aha^, CHS 3tf8 EAfSDI ?|6H 

ifuaia 3o g /i . iisiee 30g/ia »sais soo/i . 30g/i?2i xiaaia ioo 0 /i , Eb xigi 

EE 30g/ i£f Xfgjaia 200o/ im iiSSfb YP HBXIS Afg&Pb Sf H|2J§fE SrEOII 1011 AH 2f §|J 
el SS2S ^PP EEiil^Bl^l HH^SfE, HISS^E. 4=1. Ifi!EE rJIEE^E g! Ul 

^s^sa n auib e sa. 

E 8a ^ SbOIIAH HE0|, XHsE XfgEE §J EsE£| XfSiEE2! ESSfOUH S¥ HSJPS g 
?1e10tl PP XliJE^ dlES^E, XfUPS HI^^E Si 4801 E^ SESfE ^§1 if sail HIM 
<y^EJf eiHOfl ^EtlP. E51 IIQJaia feEUf ggJg gj^Ollb Xfgiaia fe£0|| ¥381311 XfglE 
E bEDf b84^t XfgiaiS bH^^EDf SUM 0IEEP fe'^ag £jysjoj IHg^ 

CHAFES SEAIPIiei AIISLH IfgJSE £88 !35fA|3|I| SSQfe gf a* 4= °[Cf SE*1 mX \m 

xisiE^2f xmaia ^21 eoi ggigi s^oiie agjsmsi gfoi g^eoii mai x^ais°i «<yoi 
exHs^i hsh@p. s*i dung 3|§oi jigg^ a ^goi x^sis s£P smm sjsspii susf 
ohe ifgiEE2i jgs-ip xfsjaiap jsep gjfsoii cup ifgian m^ep ips8 i? 4 si 

21P. PPAH S3fA) HH gf 2| IfaEE2J sEb ^¥gf0|| 01X111 Sb S?ILH0||AH &Ji $>x\ 

SfOIOI S8 a 4 2iP. 

e*i uhxilh xfaaigoi i= £9 iooQ/i£ susfeiAH ??3f^ uttgfsh aa, hhxilh ifaai«2i ist^f 
s^fa^on ccfai xfgisrb Hi^s^E2f ifsaia ui«s<y^E3f E¥ SEsiacf. xfas^ tn^E^E2i 
xiiiaia uia^EJf 2,^sni a^of ^§^aoi ^xi£ife s?ib hhxilh xiaEi2f ifiiaia2i feE2i 

&0| 200g/^0ISf2| S?ISS Sf 4 SlCf. 
^ A| 011 1: SlgAJ HHcf 

S-E201I 1CHIAH2f ^SE^ ^PCf MSD|=a£I^S 2 

gf, IfiJS^ feE, Xf^aiM feE, EES isE ^ pH2| ! 

□ lUffer E 92f aa. E 90tlAH «S 25 2fllgS(fl/i)2| EZ12iOI2, Afe If^E^ feE(g/i) 
0IH, Ob XtBISII SE(g/OOE, Bb EES feE(g/i)0IE, pHOICf. E 901IAH S50I, 

SIS<^ bdSfAl If^aiSOl 0.81g/g2| 4S S! 5.1g/i A|2| {8#S2S SOHSCf. e HH^OI A|Sf@ 
¥ 8Aia ii£SS ^ESfBAH AH5?f SSSfb A-||S£!SB31I0|I>, 01 jjfgg UH&SMSI pHb £71 
60IIAH 4.553HI y0f£!Cf. 5E&0I i3S ¥ AHIE2J S§f0l 2101 Xfi'S^l IffflailS te8 

4SE S&Sfb If^aiS 4SS933IPf 0ICHXI01 01b 2iE2t||gif BIfOIIAH Sf^SI LfEfyCI Xfg 

s^2i xfaaias°i aas&^ioii/dfc if^aia 012121 ¥<y«2i asan a^E p he a se 

^AIOII 2: ^7f^1 IS 

80% If^E^ §5!jS 0§§H (Master flex, DR)1 AfgSfW UHIILH If^E^ feE 80 LH XI 120g/*2| 
S?IE SXI&Cfb S§ HI2ISfEb, SEOII 1 CHI AH Sf bSSr SS°£ ^C|C1 EEHI^ai^B SPf^H HH 

gfsfscf. 2|3|oj H ||o t oHO| 3I!H)j | ws asaxnea, xtgiE^ ^e, injais s£ ees ^ 

E §J XfgJE^ 4£J^E2| eiSfS EAfgfSCf, 

E 12fb E 1031 arj. £ 10CHI AH «b 353X11 Sg( 0 /O2| EE^OIE Ob Xl^aiH feE(g/n 
012 Bb iiE3 sE(g/n0IE Ab IfSiS^ bE(g/O0|E M&B Iffe'E^ 4a^E(mi/b)0|C1 
E 10011 AH E^OI, %D\±\ HH gf Al XfiiaiBOl 0.76g/g2| 48 SJ 4.0g/i A|2] g^SEg g?CH5JCf. 

g ^S2i gfgoii iifsei, sfcip EEmaai^M oissioi ifgjaiaoi E4M §j aa^og 

Cf. 

/37; ^-?..2V »flf 
S^ff 1 

^rPCf EEniiiai^( ( &/7o'/o'a tropicalis)m XfiJS^l S&Sfb HHX|0)[AH HHgfSfOI XfSiaiMS AHESf 
b Saoil 2101 AH , ^PP EEniirai^B 2.5 LHXI 3.5 %(w/v)2| EES ffi 10 LH XI 15 %(w/v)2| XliJ 
E^M iiSSfb HH XI Oil AH pH 6, me^E 500 LHXI 550 rpm2| ESSfOII HHgfSS f§2S §fb 

xfiiai«2i ath&a. 
a^s 2 

All 1 SOII 2(01 AH , 

&3I EES feE^I 3.1 %(w/v)°J SS. 
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a^ffl 3 

XII 1 &0il Si 01 AH, 

6PI WHSi sE?l 10%(w/v)°] SB. 
S^S 4 

M 1 &OII 2J.CH AH , 

Jns.^E3f 500 rpm&J SS. 

5 

1 1 SOII S10HAH, 

feOI UHgfOI bHIIU IHJ^^ 8 LHXI 12 %{w/v)°£ SJCISf^AI HHgfSfe Se! 
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Technical Data 



Media 



YP Broth (Powder) 



Components shown as g/liter 



Y2068 

Molecular Biology Grade 



Peptone 
Yeast Extract 
Total: 



20g 
10g 
30g/L 



Storage RT/4°C Shipping RT 



500g makes 16.7 liters 



Appearance: 

Important Note: This product as supplied is intended for research 
use only, not for use in human, therapeutic or diagnostic applications 
without the expressed written authorization of United States 
Biological. 

Important Note: This product as supplied is intended for research 
use only, not for use in human, theraputic or diagnostic applications 
without the expressed written authorization of United States 
Biological. 



United States Biological - P.O Box 261 - Swampscott, Massachusetts 01907 
800-520-3011 - Fax: 781 -639-1 768 - chemicals@usbio.net - www.usbio.net 



http://www.usbio.net/technicalSheet.php?prodSku=Y2068 
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